Promoting exclusive breastfeeding (EBF) is a highly feasible and cost-effective means of improving child health. Regulating the marketing of breastmilk substitutes is critical to protecting EBF. In 1981, the World Health Assembly adopted the World Health 
| INTRODUCTION
Interventions to promote exclusive breastfeeding (EBF) have been identified as highly feasible and cost-effective for improving child health and development. Globally, only 38% of infants aged 0 to 6 months are exclusively breastfed Victora et al., 2016) . To improve maternal and child health outcomes, the 2012 World Health Assembly (WHA) set a global nutrition target to reach at least 50% EBF by 2025. To achieve this goal, a strong breastfeeding friendly environment is needed, with efficacious interventions delivered across key sectors to protect, promote, and support EBF (Cheung, 2018; Rollins et al., 2016; Victora et al., 2016; World Health Organization [WHO], 2018) . Experts have concluded that regulating the marketing of breastmilk substitutes is a critical intervention to protect and enable breastfeeding friendly environments (Brady, 2012; Evans, 2018; Rollins et al., 2016) .
In 1981, the WHA adopted the World Health Organization (WHO) International Code of Marketing of Breastmilk Substitutes (the Code), which prohibits the advertising and promotion of breastmilk substitutes (WHO, 1981) . The marketing of breastmilk substitutes is thought to affect both the breastfeeding behaviours of women and the medical practice of health care workers (Duong, Lee, & Binns, 2005; Piwoz & Huffman, 2015; Rollins et al., 2016) . Piwoz and Huffman (2015) proposed that advertisements influence social norms by promulgating messages suggesting substitutes are as good as or better than breastmilk, thereby diminishing maternal confidence in breastfeeding. The Code is included in the first step of the Ten Steps to Successful Breastfeeding for Baby Friendly Hospital Initiative (BFHI) accreditation (WHO, 2018) .
In 2016, the WHO published an evaluation of the national legal measures enacted by countries in response to the Code, classifying countries according to five categories: full provisions in law, many provisions in law, few provisions in law, no legal measures, and no information (WHO et al., 2016) . These categories are based on whether and grew as much as 72% in upper-middle income countries in East Asia and the Pacific during the same time (Baker et al., 2016) . This growth in sales is much higher than what would be expected based on population growth and has been associated with rising incomes (Piwoz & Huffman, 2015) in the context of urbanization, female labour-force participation, and lack of protection and support for working women (Baker et al., 2016; Changing Markets Foundation, 2017) .
The impact of the Code on EBF rates and infant formula sales remains unknown (Evans, 2018) . WHO periodically publishes status reports on the state of the Code worldwide; however, these reports do not permit in-depth analyses of Code implementation (WHO, 2016) .
Case studies often focus on multiple policies that influence breastfeeding, rather than explicitly on the Code (Save the Children, 2018). Studies have relied on literature reviews and have not focused on specific countries or identified pathways for better implementation (Piwoz & Huffman, 2015) , and it has been recently recommended to examine country-level studies on Code implementation and its relation to the breastfeeding landscape, which is a gap this study aims to address (Evans, 2018) .
Specifically, this comparative case study aims to (a) explore the relationships among the legislation and enforcement of the Code, infant formula sales, and EBF in India, Vietnam, and China; (b) identify best practices for Code operationalization; and (c) identify pathways by which the implementation of the Code may influence EBF.
| METHODS
We conducted a comparative case study analysis using mixed methods (Small, 2011) , composing of a secondary descriptive analysis of available national-level data and key informant interviews. This study received Human Subjects Review exemption approval from Yale's Human Subjects Institutional Review Board and was not reviewed by in-country ethics committees as Yale was the only institution conducting the project.
| Countries' selection
We used purposeful sampling to select three case countries that had adopted the Code but had different EBF prevalences (Patton, 2002) .
Due to India's success in the implementation of the Code (WHO, 2016), we selected Asia as our region of study. We examined country World Breastfeeding Trends Initiative (WBTi) reports to identify Asian countries with different EBF prevalence and Code implementation; as a result, Vietnam and China were also included (Table S1 ).
| India
India, a lower middle income country in South Asia (World Bank, 2018) is considered to have "full provisions in law" from the Code's perspective (WHO, 2016) . India implemented the Code in 1983 with the launch of the Indian National Code for Protection and Promotion of Breastfeeding (Barennes, Slesak, Goyet, Aaron, & Srour, 2016; WHO, 2016 
| Vietnam
Vietnam, a lower middle income country in Southeast Asia (World Bank, 2018) , also has "full provisions in law" (WHO, 2016) . Decree 21, passed in 2006, prohibited advertising of breastmilk substitutes for children under 1 year of age (Alive & Thrive, 2012) . In 2013, a new advertisement law built upon this law, banning the marketing of breastmilk substitutes for children under 2 years of age (Walters et al., 2016) . In terms of breastfeeding environment, Vietnamese legislation
Key messages
• Implementation of the Code is a necessary but insufficient action alone to improve breastfeeding outcomes.
• Other factors, such as maternity leave, the Baby Friendly Hospital Initiative, and breastfeeding counselling, also need to be in place to improve breastfeeding behaviours.
• Transitioning from donor-led to government-owned large-scale breastfeeding programmes is key to improving breastfeeding practices. 
| Countries' comparison of national-level data
We obtained data on Code enforcement from WBTi reports published on India, Vietnam, and China. We elected to use EBF data from the Table 1 . Infant formula sales data were gathered from the comprehensive Euromonitor data from 2014. Using these data, we compared prevalence of EBF, strength of Code legislation and enforcement, and infant formula sales across countries. The interviews were recorded and transcribed by a professional service. After receipt of the written transcripts, the interviewer checked the written transcripts against the original audio recording to ensure accuracy.
| Qualitative key informant interviews

| Analysis
We conducted thematic analysis involving a systematic coding process performed by three members of the research team (H. R., G. B., R. P. E.) who independently coded one interview using Microsoft Word and worked together to reach consensus on the appropriate codes. This process was repeated systematically for six of the seven interviews leading to the final codebook with themes, subthemes, and operational definitions. We refined the codebook iteratively and vetted with the team multiple times to ensure transparency and agreement on code organization. Thematic saturation was reached, as the coding of the final two interviews yielded no additional themes (Morse, 1995) .
All interviews were then coded on Dedoose v.8 qualitative computer software by a single coder using a consistent coding process and the final codebook.
Conceptual categories were generated throughout the coding process (Bradley, Curry, & Devers, 2007; Glaser, Strauss, & Strutzel, 1968) . Systematic relationships between conceptual categories were described. The relationships among categories formed a foundation for the development of the conceptual model ( Figure 2 ). 
India
National Family Health Survey (2015) (2016) (2005) (2006) Multiple Indicator Cluster Survey (2000, (1995) (1996) Rapid Survey on Children ( Key informants' collective input is illustrated through a conceptual model grounded on the three major themes identified from the qualitative analysis (Figure 2 
| National and regional legislation
The creation of strong legislation is a crucial early step to Code implementation. Informants from China stated that legislation on the Code was abolished at the end of 2017 and has not yet been replaced. Such a decision may have been caused by some of the aspects of the previous legislation having become obsolete, due to government reforms that had abolished many of the ministries included in the legislation.
Informants explained that infant formula companies often take advantage of loopholes in Code legislation. Passing legislation that would cover some of these violations, therefore, is imperative. Informants shared that the WHO has already put out additional guidelines in attempts to close such loopholes, most notably on the marketing of growing up or "follow on" milks. 
| Inspection and monitoring systems
Informants stressed that monitoring systems must be in place that allow governments to identify and respond to violations. They described monitoring as "an absolute prerequisite," "essential," and the only way to "make some change to the current trend." Monitoring systems such as NetCode were described as a best practice for Code implementation, as it allows ministries to take immediate action on Code violations, ultimately leading to fewer violations.
| Proportional sanctions
Code violations occur at multiple levels, including those of the manufacturers, suppliers, sellers, and health professionals ( Figure 3 ). Informants noted that even when Code violations are identified, sanctions are either not imposed or the sanction is not proportional to the fiscal resources of the perpetrator and to the nature of the violation. An informant from the WHO described one such scenario, noting that fines have varying influence on actors, based on their ability to pay:
FIGURE 3 Levels at which Code violations occur and possible implementation strategies to address each
A lot of times people talk about the small fines and that $500 as being just silly, it does not mean anything to the companies, but on the other hand, if that's a fine to
a small grocery store, it might be important.
| Pre-and in-service training on the Code for health professionals
Infant formula companies interact with and provide incentives to hospitals and health professionals, creating massive potential for conflict of interest. Pre-and in-service training on the Code is crucial to combating violations at the health professional level (Figure 3) . Training on the Code can be integrated into ethics curricula and breastfeeding curricula, in both pre-service and in-service capacities.
Investing in in-service training would create a platform by which physicians could be informed about updates to Code legislation and changes in food industry strategies.
| Coordination and evaluation
Coordination is key to all aspects of Code advocacy, communication, 
| Research and evaluation
Research and evaluation is needed on the ways in which the Code affects EBF. Informants cited impact studies, in particular, as necessary to understanding if and how the Code impacts EBF and how that impact could be improved. As one informant experienced in programme implementation and evaluation stated, "So, in everything we do, it should be guided by data." Informants reflected that ongoing evaluation of all Code-related efforts is essential for the Code to be successful.
| Theme 2. Other enabling factors are needed to increase EBF
Multiple contextual factors are needed to create an enabling environment for breastfeeding. As reflected in the conceptual model (Figure 2 ), four key enabling factors were identified by the informants:
adequate maternity leave, training on breastfeeding for health professionals, health systems strengthening, and breastfeeding counselling for mothers. In addition, one key barrier, infant formula industry strategy, was identified as harmful to EBF.
| Six months maternity leave
Informants cited that inadequate maternity leave is a key barrier to EBF, especially in countries such as China that are rapidly developing and witnessing a greater number of women entering the workforce.
An informant from Peking University in China described how the inadequate maternity leave policy affects breastfeeding behaviours, 
| Training on breastfeeding for health professionals
In addition to training on the Code, informants indicated that training on breastfeeding more generally is often lacking in medical curricula.
This leaves providers unable to support breastfeeding mothers, and likely contributes to premature breastfeeding cessation.
Informants from China, in particular, noted that many mothers do not know how to breastfeed and are in need of professional support to overcome breastfeeding difficulties that may otherwise cause them to switch to formula feeding. Efforts to address similar concerns in 
| Health systems strengthening
Increasing the capacity of the hospitals and working toward BFHI accreditation is another enabling factor for breastfeeding described by the informants. An informant from Peking University described how this lack of human resources can contribute to breastfeeding cessation, stating, Moreover, the lifting of the one-child policy in China poses a unique challenge to the health system, which now requires increased capacity and human resources due to the increasing birth rate. Efforts to strengthen health care systems in India and Vietnam were described as key to enabling a breastfeeding friendly environment.
Informants described ways to strengthen health systems, for example, Code compliance can be considered a hospital standard on which insurance reimbursement rates are based.
| Infant formula industry strategy
The infant formula industry's attempt at cross promotion (i.e., the pro- The results of this study are consistent with and advance the knowledge of previous studies related to the Code and the increasing use of breastmilk substitutes worldwide (Baker et al., 2016; Piwoz & Huffman, 2015; Vinje et al., 2017) . The types of violations reported by key informants have been described in the literature as damaging to breastfeeding outcomes, namely, interactions with health professionals, cross promotion, and the use of social media channels for product advertisement (Almroth, Arts, Quang, Hoa, & Williams, 2008; Cheung, 2018; Coutsoudis, Coovadia, & King, 2009; Duong et al., 2005; Liu, Dai, Xie, & Chen, 2014; Morrow, 1996; Piwoz & Huffman, 2015; Pries et al., 2016; Tang et al., 2014; Vinje et al., 2017) . The notion of the Code as necessary but insufficient alone is consistent with other studies. Vinje et al. (2015) did not find an association between milk formula sales and effective dates of regulations on the Code, perhaps because of Code loopholes or the lag between the introduction of policies and changes in beliefs and decisions (Grummer-Strawn et al., 2017; Vinje et al., 2015) . Previous studies stressed the multitude of factors, such as women's involvement in the workforce, maternity leave policies, and availability of BFHI and breastfeeding counselling, that influence infant feeding decisions (Almroth et al., 2008; Duong et al., 2005; Morrow, 1996; Pérez-Escamilla & Hall Moran, 2016; Piwoz & Huffman, 2015; Tang et al., 2014; Walters et al., 2016; Xu, Qiu, Binns, & Liu, 2009 ). Finally, the recommendations from this study are consistent with recent reports emphasizing the importance of Code research and monitoring (Evans, 2018 ).
An innovative recommendation of our study is that efforts related to the Code and improving breastfeeding behaviours be implemented in coordination with antiobesity policies and regulations across countries. Antiobesity efforts in countries such as Chile have sought to change labelling to improve consumer information and combat the rising obesity rate (Boza Martínez, Guerrero, Barreda, & Espinoza, 2017; Pérez-Escamilla et al., 2017) . Discussions about the importance of marketing regulations are already taking place within countries, and there is opportunity for discussions of marketing of breastmilk substitutes to be included in such conversations and regulations.
These findings must be considered in light of some limitations.
First, we were unable to reach a key informant currently working inside India and thus relied on global experts with a good understanding of the Code issues and infant feeding context in India. Second, the recommendations that emerge from this analysis are based on a case study of three countries in Asia, and therefore all countries had, at one point, some provisions in law related to the Code. Therefore, we cannot claim that the findings can be applied universally; specifically, best practices for countries with no history of legislating the Code may deviate from the ones suggested here. However, we mitigated this by including three informants with extensive experience on the Code globally. Their recommendations were consistent with views expressed by in-country informants, and collectively, information saturation was reached with the interviews conducted. 
